The timing of extubation is crucial during critical illness, since either delayed or premature discontinuation from mechanical ventilation is associated with an increased risk of morbidity and mortality, 1 and the literature suggests that an early identification of patients who are able to breathe spontaneously reduces the duration of mechanical ventilation and complication rate. 1 However, even when a spontaneous breathing trial (SBT), with either a T-piece or low-pressure support, has been successfully passed, failure of planned extubation occurs in approximately 15% of patients. 2 Patients requiring reintubation have a high mortality rate and longer ICU stay, 1,2 likely due to a worse severity of illness at extubation, or to clinical deterioration resulting from extubation failure, reintubation, and/or prolongation of mechanical ventilation.
The SBT predicts the patient's tolerance of unassisted breathing, but it does not challenge the patient on the ability to tolerate endotracheal tube removal. 3 Factors associated with extubation failure include older age, 2 worse severity of illness, 2 pneumonia as the reason to initiate mechanical ventilation, 4 inadequate cough, 5 excessive respiratory secretions, 6, 7 upper-airway obstruction, 3 and hypercapnia. 8, 9 The evidence is more controversial concerning the importance of neurological impairment, since some studies found it a risk factor, 8 whereas others did not find an association between decreased level of consciousness and extubation failure. 1,2 Another important and common risk factor is cardiac dysfunction, 3 the prompt diagnosis of which allows effective treatment. Chien et al 10 found that a Ͻ 20% variation in plasma brain natriuretic peptide from the pre-SBT baseline improved the predictive value of the SBT for successful extubation from 80% to 97%.
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The study by Miu and co-workers 11 in this issue of RESPIRATORY CARE adds to this information, with the specific aim of building a model able to predict extubation failure, either within the first 24 hours (early failure) or at any time, in a large population of critically ill adults who have passed a traditional SBT. Miu et al collected data from the medical records of 2,007 patients admitted to medical, cardiac, trauma/surgical, neurological/neurosurgical, and burn ICUs, who required invasive mechanical ventilation via endotracheal tube. Among all the patients analyzed, 379 (19%) failed extubation at any time, and the most common reason was respiratory failure (76%), followed by airway obstruction (17%). Early reintubation occurred in 155 (7.7%) patients. Unfortunately, data concerning noninvasive ventilation (an important resource in the management of post-extubation respiratory failure 12 ) are not reported. In both the models that Miu et al studied, independent predictors associated with reintubation were a higher illness severity (as measured with the Simplified Acute Physiology Score II) at admission, higher amount of secretions, higher minute ventilation, higher number of failed SBTs, and lower oxygenation. Those data confirm the results of previous study, 4, 6, 8, 13 with the added value of generalizing them to a larger and more heterogeneous patient population. In line with the findings by Coplin et al, 14 Miu et al found that neurologic function (as assessed with the Glasgow Coma Scale) seems not to be associated with extubation failure.
Furthermore, Miu et al took the additional step of creating 2 models for extubation failure: one for failure at any time, and another for failure in the first 24 hours. Despite some overlap, they found that the variables predicting early failure are not the same as those predicting failure at any time: oxygenation impairment was associated with early failure, whereas lower diastolic pressure and number of failed SBTs were associated with extubation failure at any time. The accuracy of the model in predicting extubation failure was, unfortunately, rather low: 70%, in comparison with the 50% accuracy of flipping a coin.
The identification of lower diastolic pressure as a risk factor for extubation failure has not been previously reported, and Miu et al do not provide a compelling explanation for this association. We cannot conclude whether low diastolic pressure is a contributing cause of extubation failure or if they simply coexist in the same patients. Miu et al refer to previous studies concerning the correlation between diastolic dysfunction and the ventilator-weaning process. Switching from continuous mandatory ventilation to supported spontaneous-breathing ventilation can unmask latent ventricular heart failure, because of the additional work imposed on the cardiovascular system, leading to pulmonary edema (if diastolic dysfunction) or to inadequate increase of cardiac output (if systolic dysfunction).
However while diastolic pressure is an important determinant of afterload, it is not equivalent to diastolic dysfunction. Diastolic dysfunction depends on a prolonged leftventricular relaxation and increased stiffness, which could lead to a higher left end ventricular pressure and high risk of pulmonary edema. [15] [16] [17] Another potential mechanism is reduced coronary perfusion in the presence of low diastolic pressure. The evaluation of cardiac function via transthoracic echocardiography has been presented in recent studies, 18, 19 but data about diastolic pressure are new and, if confirmed, more easily obtainable.
In conclusion, although some of the presented findings are already reported in the literature, the large cohort studied is an undeniable strength of the study by Miu and co-workers. As with any novel scoring system, prospective validation is needed to understand its usefulness in clinical decision making. Moreover, a clear explanation of the mechanisms underlying the association between low diastolic pressure and extubation failure is needed, prompting novel investigations on cardiac-related extubation failure.
